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ABSTRACT

ACM Reference Format:
Karen Nolan, Roisin Faherty, Keith Quille, Brett A. Becker, and Susan Bergin.
2020. Developing an Inclusive K-12 Outreach Model. In Proceedings of the
2020 ACM Conference on Innovation and Technology in Computer Science
Education (ITiCSE ’20), June 15–19, 2020, Trondheim, Norway. ACM, New
York, NY, USA, 7 pages. https://doi.org/10.1145/3341525.3387421

This paper outlines the longitudinal development of a K-12 outreach
model, to promote Computer Science in Ireland. Over a three-year
period, it has been piloted to just under 9700 K-12 students from
almost every county in Ireland. The model consists of a two-hour
camp that introduces students to a range of Computer Science
topics: addressing computing perceptions, introduction to coding
and exploration of computational thinking. The model incorporates
on-site school delivery and is available at no cost to any interested
school across Ireland. The pilot study so far collected over 3400
surveys (pre- and post-outreach delivery).
Schools from all over Ireland self-selected to participate, including male only, female only and mixed schools. The no-cost nature
of the model meant schools deemed "disadvantaged", to private
fee-paying schools participated. Initial findings are very positive,
including the balance of male and female participants, where in the
2017-18 academic year it was 56:44 and in 2019-20 (to date), it is
35:65 respectively. Once the model is validated and tweaked (based
on survey data), the model will be published (open access) for other
institutions to implement the model locally. In addition, the authors
intend to link schools (that the team have worked with over the
three years) with local institutions, thus developing a sustainable
ecosystem for the program to continue. This paper describes the
model structure and outlines early findings.

1

INTRODUCTION

Formal computer science education at the K-12 level in Ireland is a
recent development [26, 29]. Currently there are a small number
of schools piloting a Computer Science (CS) curriculum at upper
second level (typically 16-18 years of age), along with an optional
coding short course for lower second level (typically 12-15 years of
age), with a primary school curriculum under development.
In reaction to this, some Irish third level institutions are introducing a formal CS teacher training. While in its infancy, this is vital
as the majority of teachers in Ireland who are currently teaching,
or likely to teach primary and second-level CS, are not qualified in
CS to degree level and often have only limited exposure to formal
CS (e.g. have completed just basic coding courses). In most third
level institutions the course offered for teacher training is a conversion degree, a Higher Diploma, where the aim is that the credits
achieved will allow for recognition by the Irish Teaching Council
(the official registration body for teachers), to formally teach the
incoming subject.
Ireland is a strong player in the global IT industry [2] and there
is an ongoing concern about the inability to fill related jobs in the
market [19, 32]. This is compounded with falling numbers pursuing
third level CS in Ireland (it fell by 8% in 2018 alone [8]) and a low
female uptake of the subject [28], which is currently about 20%.
With the competitive pressures at third level institutions for funding,
etc., institutions are implementing outreach models to promote
CS, address stereotypes and generally improve perceptions of the
subject. Most third level institutions in Ireland run some form of
an outreach programme to address these general goals, however in
many cases the format, methodology, pedagogical approach, and in
particular focus on validation and best practice, differs significantly.
This is likely due to limited time constraints or resources. The
development of an outreach model to achieve these goals, that
could be validated longitudinally, with a large sample size, at a
wide number of schools, with different student profiles, would be a
valuable contribution to the community.
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RELATED LITERATURE

level institutions or outreach). The literature reports outreach models that may not fully satisfy these criteria, or do not report in detail
the model or student responses. This is a concern outlined in a
review of outreach camps by Decker [7].
One programme specifically targeted those who excelled at
maths, but had not been exposed to CS [9]. Another interesting
finding was that in all the outreach programmes researched few
noted how the students for these camps were recruited. Only one
programme had an open call, which was however restricted geographically to three local area schools [25]. Due to low female
uptake of CS [28], some outreach models focused on female only
outreach activities [25], or were largely female attended [15]. A
study by Kamberi reported that running all-female outreach programmes may not be optimal [18]. This programme ran two Java
programming summer camps, one as a mixed-gender and the other
as all-female. Local area schools participated and the camps were
open to any student between the age of 13-17 years. Students chose
to opt in. Some of the questions the students were asked focused
on their perceptions around gender bias, and some on whether the
student had a preference for all-female or mixed-gender camps.
They reported that there was no difference between the two groups
on the questions presented.
The studies found in the literature, while perhaps trying to be
inclusive, in many cases selected student groups (such as high mathematical achievers or female students) or did not report recruitment
techniques. Thus it is difficult to generalise on the findings of these
studies, and to their value for an inclusive outreach camp model.

aditionally in Ireland, students did not formally study CS in school.
This has meant that for the majority of students, they did not have
a good understanding of what CS is about and thus struggle to
assess if it is a good subject choice for them at tertiary level. Recent findings in an Irish study, indicate that tertiary computing
students’ sense of belonging differs by gender [23]. This indicates
that pre-tertiary outreach can be important in two ways: first by
challenging stereotypes prior to the important choice of what to
study at third-level, and second, as a mechanism to promote sense
of belonging for third-level students that help in K-12 outreach [23].
Issues like sense of belonging and course choice are compounded
by numerous inaccurate stereotype misconceptions; e.g. CS is for
nerds, CS is not for girls etc. which is widely regarded as a key
factor in the lack of gender diversity in the computing industry [33]
and the focus of increasing research efforts [3, 22]. However, recent
studies suggest that outreach programmes can positively affect
general uptake at third level and interest in the domain [25, 30].
To address some of these issues countries have, using a variety of
approaches, run outreach programmes for children in K-12. The
U.S. has arguably carried out the largest number of outreach programmes having similar issues to those seen in Ireland [24]. In
this section, related literature on CS focused outreach models is
described, examining in particular their outreach methodologies,
participant numbers, inclusive models and outreach research, thus
setting the space for this report describing our outreach programme
and initial assessment of its impact.

2.1

2.3

Outreach Methodologies

In general most outreach programmes focus on students attending
a college campus for hands-on practical workshops in different
aspects of CS [13, 14, 16, 21]. Typically workshops use interactive
problems to engage students with mostly online tools. In the middle east, Qatar, in conjunction with Carnegie Mellon University,
ran outreach programs aimed at increasing CS uptake that were
composed of three workshops over 1.5 days once a year on problem
solving and programming [30]. Of most note, two of the outreach
programmes reviewed were delivered directly at schools, with the
goals of increasing understanding of CS related courses and career
paths as well as tackling misconceptions [25, 27]. One programme
ran two "roadshows" where students were shown diverse research
projects by undergraduates, given a tour of the college, had a talk by
the head of the faculty and were offered a Q&A session. Students in
this programme were not exposed to any hands-on CS related work
in either workshop [27]. The other programme used a combination
of activities targeted at females: competitions, clubs, conferences,
classroom workshops (roadshows), and summer camps [25].

2.2

Outreach Research

A significant number of the programmes surveyed the students before and after [9, 13, 27]. The results were generally positive, with
students feeling they were more aware of what CS involved and
more confident to attempt programming and other CS related activities. Lakanen [20] noted interestingly, that students who choose
to attend the programme themselves, did better than those who
were sent by their parents. One programme found that from their
post-enrolment surveys, the number of CS program and university
applicants increased, arguably due to their outreach efforts [30],
however details are not provided. The research collected during an
outreach roadshow [25], recorded a 66% increase in the number of
students that reported being "super" interested in CS.

2.4

A Common Framework

In 2017 a review on outreach programmes worldwide entitled "Towards a common framework for evaluating computing outreach
activities." [7] was performed. The review included an overview of
the literature and highlighted concerns in the current reporting of
outreach programmes. It concluded by defining three key broad
categories of recommendations for future work.

Inclusive Outreach

The Cambridge Dictionary defines Inclusive Outreach as "An inclusive group or organisation tries to include many different types of
people and treat them all fairly and equally" [1]. In the K-12 space
inclusive outreach should at a minimum include: gender (in particular female students, due to the low female uptake at third level of
about 20% [28]), as well as disadvantaged and rural schools (schools
outside the metro areas that may have limited or no access to third

General findings: The review found that the number of participants
reported in each study ranged from 2 to 9999 but most studies had
between 20 - 29 participants [7], where only two studies exceeded
4000 students, this is also echoed in the literature reviewed in the
following studies [21, 25, 27, 30]. Most of the studies (61 percent)
were quantitative in nature [7]. Decker noted that only 8% of the
studies were longitudinal and that "In order to adequately address
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the larger question of the long-term effectiveness of these programs,
more longitudinal studies are needed" [7, p630].

class in the afternoon. While this schedule did vary, depending on
age group and school requirements, this was the typical schedule.
Prior outreach work in other locations have found that workshops
consisting of a duration of hours, up to a single day to be successful
with one long-lived program delivered by Georgia Tech delivering
3-4 hour workshops [14]. In Ireland, two hours has been found to be
effective in CS Sparks, a program that has been running for several
years that serves students that are 14-15 years of age [23].
This schedule also allowed the team to run up to three camps
per day at a single school, reaching up to 90 students. Word spread
(using social media and mailing lists) quickly about the programme
and in the first pre-pilot year, 95 schools and ∼2900 students participated. The experience of the team delivering the camps was positive
and the experience helped identify an initial pedagogical approach.
The team did not envision such a large uptake in the first year, thus
no research surveys were designed (the aim was to do this at the
pilot phase). Within a single year the team had made connections
to just under 500 teachers in Ireland, with a considerable number
of enquiries for camps the following year.

Recommendations: First, the review suggested preliminary steps
that should be considered on a research based outreach programme.
These included defining a research question, ensuring ethical approval for the study, considering external factors that might influence the study and defining the data to be collect so that it can
adequately answer the research question. Second, the authors suggest that the data to be collected should contain some consistent
key elements including, gender, ethnicity, age and grade in school,
unique characteristics that may influence the study, reliable survey
instruments and finally have 26 or more participants for validity.
Third, the reporting should clearly state the research question or
the purpose of the study, describe the activity, provide the length
of time of the activity, provide information on who ran the activity,
provide data collected together with associated percentages.
When examining the literature and in particular the work by
Decker [7], it is clear that the work covered on these outreach
programmes are valuable and timely. We aims to address the recommendations of the Decker, McGill & Settle framework, and the
concerns listed in the same report for the initial development of
this outreach model. The model presented in this paper will be iteratively developed, longitudinal, and research-based. If this research
can provide insights and aid the development of future outreach
programmes, this could positively effect discipline uptake in third
level, and in turn by association address the shortage of skilled
graduates for industry. This paper aims to introduce the model, and
highlight its current position (early pilot work) and findings.

3

3.2

THE OUTREACH MODEL

This initiative has three facets: (i) the development of an outreach
model, (ii) provision of professional development (PD) for teachers
and (iii) an over-arching focus on a research-led practice. This
section looks at the pilot phase of the outreach model and the
associated research. Future work will involve a detailed analysis
of the pilot phase of the teacher PD and associated research. The
outreach model was developed over three years with a pre-pilot in
the first year 2017-18, the model deployed in pilot phase in 20182019, and was continued in the current academic year of 2019-20
in an effort to gather longitudinal experience and research/data.

3.1

Developing the Pilot Model

The pilot model and its content were developed from learning and
experiences gained through the pre-pilot phase from the pre-pilot
pedagogical approaches as described later in this section. The model
was tuned and tweaked over the duration of the first year, with
modifications and improvements made at regular intervals. The
primary goal of the pilot study was to examine the pedagogical
approach and content and evaluate effectiveness. Furthermore, the
team hoped to positively promote attitudes, perceptions and build
student interest in pursuing further study in CS. To reflect this, the
camp structure was divided into three sections:
(1) Introduction to the roles and careers of a computer scientist
(2) Hands on coding (using Micro:bit)
(3) Hands on problem solving (using the Bebras challenge)
While these goals are not novel, the development of the model,
with underlying research and validation, using a large scale longitudinal study, we believe is. The three sections of the pilot study
outreach camp are defined, using widely acknowledged pedagogical approaches where possible, and pilot pedagogy approaches
where not, with the aim to examine them over time. In addition,
an ITiCSE working group, has developed an enacted curriculum
survey, that will measure pedagogical approaches enacted within
worldwide curriculum [10–12]. This will be useful to determine
pedagogy used internationally to benchmark and provide insights
for the pedagogy used in our model.

Pre-Pilot Outreach Programme

The goal of the pre-pilot phase was to establish points of contact
with schools and to develop ideas of a skeleton model. During this
phase the decision to offer a mobile outreach camp evolved. The
team understood that in Ireland, as with perhaps most other jurisdictions, funding at K-12 level is almost non-existent and teacher
roster time is constrained. Thus, for schools or class groups to travel
is difficult (if at all possible), and would typically involve at most
one class. This problem is echoed in the literature [6]. Travelling to
the school removes the transport and teacher cover costs. Another
notable outcome was to develop a camp with a two hour duration,
with a typical K-12 class (n ∼ 24-30 students). This was mainly to
best accommodate school timetabling. Most school days in Ireland
are ∼6 hours in length consisting of two hours, followed by a small
break, two more hours and then lunch, with typically two hours of

Introduction to the roles and careers of a computer scientist: This session is short and interactive, typically consisting of a 15-20 minute
presentation using visual aids. Initially stereotypical images are
shown and the students are asked what they think could be wrong
with each image (sample image shown in Figure 1). Identifying
stereotypes in the images uses a think pair share approach [17], to
encourage critical thinking and group discussion. This was to guide
students, to uncover what was missing from the stereotype images,
such as working in groups/teams or female computer scientists.
Following this discussion, a presentation on the work-related roles
and environments available to computer scientists is given.
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third level. The additional problems aimed to provide differentiation if required, that is for strong students who may have been at
risk of getting bored with the typical challenges. A sample Bebras
challenge is presented in Figure 3. In this session, students typically
attempt four to ten questions, depending on the group and level. After each problem is attempted, it is decomposed and discussed. The
activities used in this session consisted of the following (these typically fall under the heading of computational thinking): Algorithm
Design; Representation; Computational Thinking; Abstraction.
Figure 1: Image used to promote critical thinking and discussion of CS stereotypes
Hands on coding (Micro:bit): The introduction is followed by a
hands-on coding session. Many schools do not have sufficient funding to have well maintained functional computer labs and where
they do the labs are not always available for use. To alleviate this
dedicated laptops and tablets were purchased for this project to
allow the team to visit schools and use regular classrooms to run
the camps. The IDE chosen was the MakeCode online IDE1 as seen
in Figure 2, This IDE allows programs to be cached, allowing the
outreach camp to run even if there was no WiFi available. The IDE
uses block-based programming, similar to that of Scratch. The coding session involved activities with increasing levels of difficulty:
starting with displaying the students initials on the screen up to and
including building and testing a step-counter. The activities used
in this session consisted of the following: Modelling; PRIMM [31];
Targeted Programming Tasks (Debugging, Intentional Errors, Fill
in the gaps, Worked Examples); Narratives; Paired Programming;
Algorithm Design. It is acknowledged that time on task for each of
these pedagogy were limited, where the outreach model aimed to
expose students to multiple teaching and learning approaches. This
was to try and reduce some typical stereotypes such as computer
scientists work "on their own in a dark room".

Figure 3: Sample Bebras challenge (typically used at upper
primary or lower second level)

3.3

Outreach Research

In addition to the outreach session and pedagogy development, the
team also captured student survey data. Ethical approval for this
research was granted. The preliminary research goals (RG) and
questions (RQ) for the outreach model were:
(1) (RG) Promote attitudes, perceptions and interest in pursuing
a future in CS with K-12 students.
(2) (RG) Develop, validate and publish the outreach model.
(3) (RQ) Where in the pipeline of K-12 are students disparaged
from considering educational/career paths in CS?
(4) (RQ) Can a short intervention (outreach session) positively
affect, negative perceptions, attitudes and stereotypes typically associated with CS?
(5) (RQ) Can an outreach programme, such as this increase gender balance, disadvantaged and general uptake of CS over a
longitudinal campaign.
Before each outreach visit (approximately one to two weeks
prior) parental permission slips, study information and the letter
of ethical approval was sent to the school, with only two schools
declining to participate in the research survey (they still participated
in the outreach camp). The signed parental consent forms were
used to identify students who were eligible to take part in the
survey. Participating students were given a survey form for the
outreach session that they filled partially before the camp and
then completed after the camp concluded. As the surveys were
anonymous this ensured that the same students completed the
same survey. The surveys were then collected at the end of the
camp, where the parental consent forms were separated from the
surveys to ensure no student was identifiable. In total 3400 surveys
have been collected for future analysis.

Figure 2: Image of MakeCode Micro:bit IDE
Hands on problem solving (Bebras challenge): Finally, in the last 30
minutes of the outreach session, the students participate in pen and
paper activities using problems predominantly sourced from the
Bebras challenge2 [5], with some additional problems sourced from

Prior to the camp: The pre-camp portion of the survey comprised
of questions gathering demographic data; behavioural data (such as
activity on social media and game playing); maths and science experience and performance; prior knowledge of computing careers;
consideration of a career in computing, self-reported ability on
using computers; reasons why they might not pursue a computing

1 https://makecode.microbit.org/
2 Bebras is an international initiative aiming to promote Informatics (CS, or Computing)

and computational thinking among school students at all ages.
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career; role models; family working in computing; and prior computing experience (camps, school etc.). The students are given the
pre-camp portion of the survey before any discussion on computing
commences to ensure results are not biased. Students are asked to
complete the survey alone and to be honest. Anecdotally, in initial
surveys it was noticed that students were trying to give "correct"
answers for example when asked how long do they spend on social
media, in some cases the students were comparing answers with
other students. Addressing this early in the outreach session design,
has helped in the validity of responses.

system has just introduced an upper second level CS Subject [29].
There are 40 schools selected in phase one (the pilot phase) and
with the model, the team ran outreach camps with 2/3 of these
schools. It was useful to work with this cohort, as many institutions
were trying to access them (mainly for research purposes), given
their importance in piloting CS at second level in Ireland. Further
attention will be given to this cohort as part of the analysis of the
research surveys. Findings here may help inform other jurisdictions
who are also embarking on formal upper second level CS curricula.

Post camp: The post-camp portion was composed of questions
asking about having a future career in computing; implications of
the camp on their perceptions; facts students did not know about
computing; self-perception of programming ability after the camp
with a provision for open-ended feedback. The hope is that this
section will allow us to investigate if the outreach session has
a positive effect on computing perceptions among students who
participated. Given the students complete a number of coding tasks
as part of the outreach session, insights of students self-perception
of their programming abilities may be of value for future outreach
development. The team will also be able to draw conclusions in
relation to students understanding, or lack of understanding in
relation to the general computing space, which in turn will inform
future research and outreach development.

Figure 4: Geographical spread of school visits for 2019/2020
In the literature when studies refer to outreach numbers, it is usually
in terms of school days or even perhaps schools. Sometimes this
does not paint the entire picture. This works both ways as some day
visits, contained a spectrum of class sizes, and number of classes
that were able to attend the sessions. In this pilot programme classes
and student numbers ranged from a single class with six students,
up to and including 5 classes and 150 students in a single day.
This was very unexpected, in particular the very small and very
large classes and student numbers. Perhaps if the landing page
for the booking system was too explicit, for example suggesting
3 classes and a maximum of 30 students per class, this may have
discouraged smaller or larger class sizes applying. On a positive
note, the number of students who participated in the pilot phase
of the outreach programme was 6761 students. The student ages
ranged from third class (7 - 8 years old) in primary school to sixth
year in second level (17 - 18 years old). Future work will contain
detailed breakdowns of age and class sizes.
While additional work is currently underway to determine the
diversity breakdown in terms of disadvantaged schools and school
location during the outreach effort, initial analysis on the number
of male and female students in every class has taken place. This
method was additional to the research surveys students who participated in the pre-pilot stage completed, as discussed in Section 3.3.
In 2018-19, it was found that 2116 male and 2484 female students
participated, with a ratio of 46:54 respectively (Figure 5). To date
in 2019-20, 627 male and 1150 female students participated, with a
ratio of 35:65 respectively (Figure 5). This is very positive given the
male bias currently found in CS courses.

3.3.1 Research Summary. This research allows the team to not
only capture data from pre-conceptions, but also a snapshot of the
effects of the camp, and additional ways to improve the model. This
data is currently being analysed with a plan to publish any insights
and findings. We also collected data if the school applied for the
outreach programme over the three years, and collected a sample
teacher survey, investigating multiple factors that may have led to
the school selecting the outreach programme. This is again outside
the scope of the paper, but will be developed on, in future work.

4

PILOT OUTREACH OVERVIEW

From the academic year of 2018-19, the team used an online booking
system to allow interested schools to sign up for the camps. This
resulted in 160 school visit days for outreach camps for 2018-2019
and 110 for 2019-20. The booking system was advertised on social
media, our mailing list and the Computers in Education Society of
Ireland (CESI) mailing list [4] and this resulted in a large number
of new schools, who were not part of the pre-pilot, opting to participate. It is worth noting that within three days of opening the
booking system, every camp was booked (ranging from September
2018 through until June 2019), and the same occurred again with
the 2019-20 bookings. On an individual school visit day, the team
are able to run one to three outreach sessions per day at each school.
This allowed up to ∼ 90 students to be reached in a single day with
three team members running sessions in parallel (typically only
one team member generally will attend a school).
Many of the schools who participated were in County Dublin,
and given the large population density in this area this was expected. However, the geographical spread was very positive, where
the outreached programme reached every county in Ireland (as presented in Figure 4). As previously mentioned the Irish educational

5

LESSONS LEARNED

With early positive findings such as the gender balance and student
uptake, the authors would like to provide some early insights on
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a team member began at 5am and concluded at 8pm. This would be
compounded in jurisdictions with significantly larger demographic
areas, such as a State in the US. Thus publishing the model for other
institutions/interested parties to implement locally is vital to the
models future sustainability and success.

6

CONCLUSIONS & FUTURE WORK

This paper describes initial work of the development of a K-12
outreach model. The model was developed over three years, as part
of the pilot phase, and the camp content was implemented using a
variety of activities. The pre-pilot phase of the model had a reach in
2017-2018 of 2900 students. The pilot phase of the model had a reach
in 2018-2019 of 160 schools and 4984 students, and to date in 20192020, 50 schools and 1777 students have been reached. The camps
reached a large number of schools with varied socio-economic and
gender diversity, along with schools across nearly every county in
Ireland. The camps also reached ∼ 2/3 of the new upper second
level subject: Computer Science. This was important to the team,
as this is the first group to take the new formal curriculum, and
experience with this group and research surveys are very valuable
for future developments of the model. In addition 3400 surveys
were collected with data captured prior to each outreach camp
commencing and after it concluded. The data collected in the pilot
phase will be used to steer the model, informing camp activities
and pedagogical approaches. Early feedback is very positive, from
students, teachers and school management. While detailed analysis
on the survey data has not yet been performed, the large female
participation is a very positive initial finding, with more female
students than males taking part in the outreach camps (ratio of
54:46 respectively in 2018-19 and 65:35 respectively to date 2019-20).
The team plan to continue the outreach effort and carry out a
longitudinal study (over the next two to five years) on the effectiveness of the outreach programme. The research data collected
will be investigated over the coming months and will also be used
to iteratively develop the model further. While the results of the
model to date have been very positive (numbers and gender uptake
for example), the team believe that further refinements can be implemented. Finally, when the model has matured, and developed to
a point that has been founded on research, the team plan to share
all of this work, nationally and internationally. The team plan to
publish the content, methodologies and material developed as part
of this model. The group has already expanded to three universities,
where it is rare in Ireland to find multiple institutions communicating or even working together in an organised capacity [32]. As it
stands it is unsustainable for a single group to continue this level of
outreach, thus providing an "out of the box" outreach programme
that institutions can implement could help to positively promote
the discipline further, and perhaps be of value to the wider computer science education community. In addition with the networks
that have been developed the team hope to connect schools and
institutions who adopt this model, in an effort to continue this
outreach for the schools who participated with us to date.

Figure 5: Ratio of female to male participants

lessons learned during this pilot journey. While these are anecdotal, it may provide value for educators considering embarking
on, or further developing outreach programmes. This section is
presented under two headings: during the outreach programme
and administration of the outreach programme.
During the Outreach Programme. Although, currently there is no
formal CS education in Ireland open to all students, many still presented varying backgrounds in CS (for example from participation
in CoderDojos), with varying levels of ability. During the pre-pilot
study the authors incorporated differentiation as a core part of
the outreach programme to provide accessibility and appropriate
challenges to all learners (for example having variations of the
step-counter and wide range of Bebras challenges). The authors
believe this was a central component of the outreach programmes
success. In addition, teacher buy in was also a vital component of
the outreach programme. Early in the pre-pilot programme, teacher
attendance was not explicitly requested, and many teachers (perhaps due to CS confidence) opted out of the programme (either not
present in the room or concentrated on their work, unaware of the
camp). The team noticed where teachers participated (even in a
spectator role), the atmosphere in the programme was improved
for students, and anecdotally, were more likely to book a follow
up session, compared to teachers who did not participate. Thus
the team suggest that teachers are present and are encouraged to
participate where possible.
Administration of the Outreach Programme. In the pre-pilot year,
administration was conducted via email, on a per-request basis. As
the programme grew the time required to allocate sessions and dates
was unsustainable, requiring several emails to confirm a booking.
The outreach team developed a fully automated web based system,
that handled the bookings, sent automated email reminders (along
with the ethics forms) and confirmed the date and time. This system
will be published as an open source project along with the final
outreach model. Finally while the automated system was of great
value, the three team members realise that (with full time lecturing
schedules) with travel time and running up to three sessions a day
the longitudinal model is difficult to sustain. Some school visits for
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